Summary. The aqueous extracts (15 mg ml−1 auf ihre antimyzetische Aktivität gegen neun Isolate von Microsporum canis, Trichophyton mentagrophytes medium) of 22 plants used in folkloric medicine in Palestine were investigated for their antifungal und T. violaceum untersucht. Die Pflanzenextrakte reduzierten das Koloniewachstum in der Größen-activity and minimum inhibitory concentrations (MICs) against nine isolates of Microsporum canis, ordnung zwischen 36 und 100% verglichen mit der Kontrolle. Die antimykotische Aktivität auf Trichophyton mentagrophytes and Trichophyton violaceum.
. The objective of this study was, therefore, to investigate the 7-10 days to obtain young, actively growing cultures consisting of mycelia and conidia. in vitro effect of aqueous extracts of 22 of the above-mentioned plants, that have been used in Antimycotic activity was carried out by the poisoned-food technique [13] . The required amount the traditional medicine of Palestine, on three selected species of dermatophytes isolated from of the dried plant extract or reference antimycotic drug was dissolved in 2 ml sterile distilled water tinea capitis cases.
or 10% aqueous dimethylsulfoxide (DMSO), sterilized by filtration through a 0.45-mm membrane filter, and then mixed with the amount of presterilMaterials and methods ized SDA medium required in order to give a final concentration of 15 mg ml−1. A mycelial disc, Plant material 5 mm in diameter, cut from the periphery of the 7-10-day-old cultures, was aseptically inoculated Plant material (aerial parts of mature plants) of 20 onto the medium. In controls, sterile DMSO or plant species belonging to 17 botanical families, distilled water was used instead of plant extract. commonly used in folk medicine in Palestine,
The inoculated plates were then incubated mainly for the treatment of dermatomucosal infecat 25°C and the colony diameter measured tions [7, 8] , were collected from various locations and recorded after 7 days. The percentage of in the northern part of the West Bank (Palestinian mycelial inhibition was calculated as follows: area) in the current work (Table 1) 
; d c = parts of the mature plants were collected during colony diameter in control, d t =colony diameter the spring and summer seasons (April-June) of in treatment. Three replicate plates were used for 1996. The material was dried in the shade, and each treatment. ground into a powdered material using an approMinimum inhibitory concentration (MIC) priate seed mill, and the mince was hermetically determination was performed by a serial agar sealed in polythene bags until extraction if not dilution plate technique, where solutions containextracted immediately. All plants were collected ing reconstituted extracts (0.01-3 mg ml−1 conby the authors, and were authenticated by the first centrations) were incorporated into SDA sterilized author. Voucher specimens of the plants were pre-poured medium, the medium poured and the deposited at the Department of Biologic Science, agar in the plates allowed to set. The plates were An-Najah University, West Bank.
then inoculated with the test fungi and incubated as described above. Control plates, which conExtraction tained no plant extracts, were also made with the test. The MIC of each plant was determined after To prepare aqueous extracts, 100 g of each dry 7 days, this being the lowest concentration at powdered plant were infused in distilled water which no visible growth was observed. The miniuntil complete exhaustion (usually for 72 h). The mum fungicidal concentration (MFC) was deterextract was then filtered using muslin or Whatman mined by re-inoculating the inhibited discs of each filter paper No. 1, and the filtrate was evaporated fungal isolate on SDA medium separately. Absence using a freeze drier [11] . The final dried material of mycelial growth on the seventh day indicated was stored in labelled sterile screw-capped bottles fungicidal nature. MFC was regarded as the lowest and kept in the freezer at −20°C.
concentration of the test compound that prevented growth of the fungus, indicating more than 99.5% Screening for antifungal activities killing of the original inoculum [4]. Fungal isolates. The test species and isolates used for this investigation were: Microsporum canis (S14, Statistical analysis. Data were analysed and treatments compared using analysis of variance with S20, and SH41), Trichophyton mentagrophytes (SH13, SH1, SH8), and Trichophyton violaceum (S5, SH32, Duncan multiple-range test (P<0.05). SH38). These were isolated from different clinical specimens of tinea capitis collected from schoolchildren and from tinea capitis cases attending a clinic in the Nablus area and identified using Results standard methods [12] . The fungi were maintained on Sabouraud dextrose agar (SDA) slants at 10°C
Results of fungitoxic activity test on aqueous extracts (15 mg ml−1 medium) of 22 medicinal and subcultured monthly throughout this study. mycoses 42, 665-672 (1999) ***Concentration of reference antibiotic (MIC) was 0.6 mg ml−1 for M. canis; 2.5 mg ml−1 for T. mentagrophytes; and 0.6 mg ml−1 for T. violaceum. Table 2 and Fig. 1 . The also most active (90-100% inhibition) against T. mentagrophytes; whereas extracts of Anchusa strigosa MIC values of extracts that were highly or moderately active (80-100% inhibition) against test derand Asphodelus microcarpus were the least active (<40%). matophytes are listed in Table 3 . Aqueous extract of the different plant species reduced colony Extracts of A. lutea, A. arvensis, C. spinosa, Clematis cirrhosa, I. viscosa, J. regia, P. lentiscus, P. europea, R. growth of the three test dermatophytes compared with the control treatment (Table 2) . However, aculeatus, R. raetam, and S. fruticosa were the most active (90%-100% inhibition) against T. violaceum. the inhibitory effect against the three fungi varied (about 36 to 100% inhibition) significantly between
Extracts of E. creticum and L. europaeum were on the other hand, least active (<40%). plants (F=12.5, DF=22,184; P<0.05). Extracts of Capparis spinosa and Juglans regia completely Isolates within each dermatophyte species did not differ significantly (P<0.05) with regard to prevented growth of M. canis and T. violaceum. In addition, extracts of Anagallis arvensis, Inula viscosa, their susceptibility to plant extracts. However, the three test dermatophyte species differed signifiPistacia lentiscus, Plumbago europea, Ruscus aculeatus, Retema raetam and Salvia fruticosa prevented the cantly (F=10.28; DF=8,198; P<0.05) in their susceptibility to antimycotic activity of plant growth of T. violaceum.
Antimycotic activity of extracts of nine, nine extracts with the most susceptible fungus, T. violaceum, being completely inhibited by 11 of 22 and 13 plants were comparable with that of reference antibiotic (griseofulvin <1-2.5 mg ml−1) (50%) of the extracts, followed by M. canis, and T. mentagrophytes which were completely inhibited by (difference not significant at P<0.05) against M. canis, T. mentagrophytes and T. violaceum, respectively. five of 22 (23%) and three of 22 (14%) of the extracts, respectively. The remaining plants gave significantly lower antidermatophytic activity than that of the reference.
The MIC values of plant extracts that showed high to moderate (80-100% inhibition) antimyExtracts of A. arvensis, C. spinosa, J. regia, P. lentiscus, and Ruta chalapensis were the most active cotic activity against one or more of the test dermatophytes varied between 0.6 mg ml−1 (90%-100% inhibition) against M. canis, whereas extracts of Solanum nigrum, and Eryngium creticum ( J. regia) to 35 mg ml−1 (R. aculeatus); Griseofulvin (reference antibiotic) gave MIC values between were the least active (<20%).
Extracts of I. viscosa, J. regia, and P. lentiscus were 0.6 and 2.5 mg ml−1. ). Antifungal activity of medicinal plants, e.g. Juglans of skin infections. Owing to the cultural and natural richness of this area, more work will be sp. and Solanum sp. extracts, against some dermatophytes including M. canis and T. mentagrophytes have required to describe adequately the popular use of medicinal plants with an important role in the also been reported by other workers [61, 62] . In the present work 41% (9/22) of the extracts treatment of dermatomucosal diseases. The present study indicates that the majority of (15 mg ml−1) completely inhibited growth of one or more of test dermatophytes. In fact, 27 to 81% the plants tested are an important source of antifungal compounds that may provide renewable (6/22-18/22) of the extracts showed high antimycotic activity (80-100% inhibition) against one or sources of useful antifungal drugs against dermatophytic infections in humans. Among plant species more of the test dermatophytes ( Fig. 1 ) and 9 to 55% (2/22-12/22) of the extracts showed modertested, J. regia, P. lentiscus, C. spinosa, I. viscosa, and A. arvensis were shown to have high antidermatoate (60-80% inhibition) activity. Among the 22 plant species tested in vitro five were most active phytic activity. The MIC values (Table 3) for some of these plants, e.g. J. regia, were comparable with against M. canis; were most active against T. mentagrophytes and three were most active against those of griseofulvin. This obviously justifies the use of many of these plants in traditional medicine T. violaceum. The present results are therefore consistent with those of Caceres et al. [62] who to cure dermatophyte infections. However, further work is needed on the most active plants to showed that from 44 aqueous plant extracts, 22 (50%) inhibited the growth of one or more of develope new and more potent antifungal drugs from natural sources. dermatophytes including M. canis and T. mentagrophytes. None of these plants, however, are identical with those tested in the present study. Guerin & Reveillere [63] demonstrated that in 41 extracts References of medicinal plants 12 (29.3%) species have antidermatophyte activity. Also Al-Abed et al. [64] 
